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(57) Abstract 

PROBLEM TO BE SOLVED: To easily know how many 
defects by defect phenomena have occurred by providing 
a design know-how data base for holding design 
know-how data Including characteristics of elements 
constituting a product, characteristic values of the 
characteristics, and the number of the occurring defects 
of the product by defect phenomena. 

SOLUTION: A defeat result data base 500 holds defect 
result data and an assembly information data base 600 
holds assembly information on a substrate. A design 
know-how data base 1200, on the other hand, holds 
design know-how and an FB department data base 1300 
holds infor mati on regarding departments relating to 
defects. A design know-how acquisition part 1 1 refers to 
the defect result data base 600 and assembly information 
data base 600 to generals and store design know-hew 
data. Then a defect occurrence prediction part 13 
predicts the occurrence of a defect of a designed 
product on the basis of information stored in the design 
know-how data base. Further, a countermeasure support 
part 14 shows countermeasures on the basis of the 
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IL.CTSF,, F 3 ^^UTV^-5J fcv^fflfi*** 

0 2to^t(i r^AF 2 ^%±LT^.5j t^5SBp D p 

o o 2 coi 5 (c#ii-r^$PQ D pit#ts^«si^^-g-t, rajs 

•TSrirT-, gPp D p^rtO^S^^fgr6li:%x.5r t 

[0 0 5 0] ft*5, *HJ£0ijT-(4, ^-7°5rtg^-TS 
t^t© (tmi0 0%©) gpp n p(c:*ii-r-5a5p 0 p# 

OfiJ-g-(4, 1 0 0%T-&< T<bcfcV\, 0»J;tl4\ Kfi-r-f 
50 ^^gI2 0 1 iCfcb^D* r*a«-g-j Sr»»LT*J 
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[0 0 5 1] J^_hC0^^'y^8 0 3 — 8 0 5.t£<fc 9 , £ 

ffriisixfco-e, o^tc. r^v *^»shmbi nt 
# b mmm ?b<o ^su^f ass^em fa-r- 

l 0 2 0^S«U SS^MtSU^FAiB^fflrpJ^-^n 
100 (HI 1 1 IdH^O Sr^i"S (^^8 0 
6) . Rff/ *'n*8MMB1 lit 

8 0 5^*5l>TSffiart«C3SiSI$tlfc^^^«^^ 
-y/U 1 0 2 0 Sr#fiS U gTr — Zf/l> 1 0 2 0 (D&frlZ. 

ft^-^j trfprit-r*. mmft&tte, urn. 

tt^fco^MSfeflMl^— *j it as 

[0 0 5 2] ^D^r^/S 0 6l3lt5H«^j^, 

il lSrfflv^RWtSo w r^ffiV^C^S«-Cft _b 
it! GO ct 9 Id, IMa^IS^I^ ^/W— ^1 00 1 
*5ctt/l 0 0 2 IZl^/U— K°>-y£tl^ ^tl^tMDff/U— 

y"co r«fi«H±r:i:03FA«flfe«fflj *tt\ Ell 0 
^^^L^^p p p#^J^S^^^]^-^l 0 2 0(1 
«»SixT^4o Rftv *^**»SB1 lit mil 
(a) (c^i-j: o c r(Df-y/H 0 2 0i:, £bt: 

^FA«*«rt^-^/w 110 0 SrMtS. 

[0 0 5 3] ::t% S««l-fia<Z5ffetC3 fc&O, £ 

S«j3<MFAa*tt ^i l o i*3J:r/i 102 

*8K#S?i lit in (b) tc^-Ti^tc, ^T-y-J 

8 0 5 tC^rmS L7t-7— 1 0 2 01^ £bld£ 
««/3(0£tR»tt^BB-^5ttr«Srx6JinL, £««pffi9J^F 

lioo 

[0 0 5 4] r. co J: 5 l-LT, l-^T^filKatco^T 
OSiWff^4If^]f-7'/H 1 0 OSrft^cLfc 

Kffy »»»» nit in ( c ) 5 

Id, H«»lt5. -T Rf+y l l 

It ^FSaft*3j:V-?:0«a^^l^— ofr£:*Ou— fcT> 
^Lt, ^-t o >->/L^tT(c*il-r5£^14S:^:C0 
^-*©£«*SH±i: U ^/u-tr>^UfetT*c#iB-t-a 

/c^&tTCO, ^^^^8 0 SicTlSffl^tLfc^A^ftfl^ 
Af*»Cij*TA3Ufc^:fcfcJlP||LT, ^^fWS 
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[0 0 5 5] GO* ft Ell 1 fe^Lfc^J-CIt Rffl-y £ 
^*S»SB1 lit #i«l<Of-^/^^tot 

m-fZo Ml 1 (a) *5±tf (b) (D&fttoO-h. 

a***iii"5tTtt, ^-^1 0 0 2io±t;^-^ 

iio 2tfc5 e Rtfy*'>*SHMBi lit 

wHbtf>fT£3;i:#>T— fT (01 1 ( g ) cofr 1 l l 

o) (c-rso 

10 [0 0 5 6] o£TM, Kffy fr^frWMB i i ft, 
fflll 0<0?FAa*BiJ5FA#*O»*ft««l 1 3 0 

5 0*1"? ft ^—^1 0 0 2*5cfcVl 1 0 2(d#i§1-<5 

it vN-ftLO^— ^icioV^T t rioj t'fcs:^^ 

b, ^f+O T2 0j 7^ ffl 1 1 0©5FAa**J3FA# 
113 0 (O^^M r F 2 j 113 11: 

20 [0 0 5 7] |«Vn-C; Rtt"-/ ^SI#S|5 1 1 It 

-7*1 0 0 2*5 J: VI 1 0 2^£tg#tt^r*Dit^L. * 

tttiiL, ?Tl 1 1 0OSS»ttfe*ftt«l 1 4 0fcH**ft 
i"5o S^l^. PA — y 1 0 0 2 *5± V 110 2 left 
^ii-T^>^p n p^tt^4^r t^b, Rff^ *^*»;fMB 

i ni, ffi 1 1 oote,gmt«tAff«i i 2 oidffia 

[0 0 5 8] ^fX(^F 2 ^^±L 

. rv^5J <^3— r£« . «a«H*ri:oTA** 

30 fSiPjj-dS^figSixfcwirlCTtSo <c*5, ^-^10 0 
l 1101 O^AS,*^J;V^:(Dm^lc*3ii- 

^tt^v^fcfe, 011 (a) *5itf (bO 

tTic^^tu^rt^^, t(D^-^mn^ti^ 0 ]^Al<o^ 

[0 0 5 9] 4*5 N **J6«ij-c?»i. £ffi4*tt<0ttfcBK:*5 
^tt, ^SrW^i-Si-^T^ (t4^ioo 

%co) £««-#a-rSwi:S:*«=fcLTV^5dS % §i5p p p# 

yu-^fc*«-t-5fi 1 jc*ii-r5£4E«H4j i: LTtttti-r 
[0 0 6 0] (4) ^-r^^l 0 4 

jw^iej:^ r£« . »swttr*©?Fft»£«rti? f — 
^rttustifco-e, o^^Rtfy r>/M>®#g|5 1 i 

— ^ 120 o^wm-tZo 

50 [0 0 6 1] Rf+y |2 l 2 



(10) 
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(1) fc**-J:3te, ^F&ffiftl D (•*]■?■) 
l 2 0 l SRWtt. gj5 D °n4#tt, ^F&3I;^ fi^O 
«SUSr«J*-*-Sfc«)^ttaSiJ»ttffi«l 2 0 2 i, *f 
— # 2 0 3 k. # 2«)W%1 2 . 

0 4 irSrfflx.. &ff 1 2 1 OSr^rix^m ^ = — K£-*- 
5 e 1x1+ 7 P'^t*— ^14* ZCDt — ^><— 1 2 0 0* 
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[0 0 6 2] 
[S2] 





7 s -* 1 


5 s -* 2 


fit * 






ttttfil 




















IIS 









[0 0 6 31 012 (1) (DmX*^ ^F^Mfp] I 

rij ©HW-y fr^frx— g®^t£o4#tt£^ 20 
r*t«j a>«H4fflfls rxj -efcsttsi/a-Ki 2 1 
1 k. r f 2 J tJb5it5^3-Kl 2 1 

2t, Iiat*3 0% (Sftl0Ol:#lt^W 
3 0m -CfeSitSUa-Kl 2 1 3i^645 0 - 

irfi. rg« • &&¥?&Zlk(D7FB:m±mfa} <D 

»*«w*JtUfc*t-e*>5. jtgj£^*tV>^£\ ^r<D^ 30 

[0 0 6 4] WJboftkStcJ: OirilSixfcKH"/ 
7*— *^<— *l 2 o Ota*. • g[5p ra a co^tti:. 3§£ 

H:fH#l£. rof-^^-^l 2 0 0S:#S,t5wi:^ 
J: 9 . »W-»*oB«i: JSiHLfcXai - »«B.4*ttK:BB-*- 

[0 0 6 5] flfUx.fi, 011 ( c ) l/c. #)\>—Zf 

I00ii:#t5 rs^^fx, 353S««9 0. 

LTV^Sj t^p^FSM^f- *fi. -tortSSrtt 



fc36«-C*Sfcft % *IMfi«(OKH-y *^**»:frfefc:J: 

[0 0 6 6] ft*5. Rtt/^^f-^SrirttS^a 
-KiLT, 0 12 (2) ^-T<t5(c:, SttRfcHJB-i-* 
u=i— K12 14 tt&ttSUtttAffitt 1 2 0 

2 1^ r*fr*j St«8fU 7^lfta««i 2 0 5i: 
*f$g35^£r. X — * 2te*ftffiiJ£l 2 0 6tc\*t»rtSSr, 

[0 0 6 7] *-r% ttMft&kte* Jifao rRH-0#{- 
v^RH-y ^/N^jci*5«t5. rf&o{ifi(;i3i£H-;5j tc 

[0 0 6 8] t£ft/ ^n^t-^^^II/=i- K<7)tt 

itSt. Si*. Rtfy "J^WMWBl lfi. ^fyri 
0 4ic£0fl£jS£;h,fcW:M-y V^*?—***—* 1 2 0 
OSr, 8ftf ^ ^ 3gf 2 0 1 ^ bSc*ji* {^"ryf 
13 0 1) . ^*Di-5*f^U=r- K©*ftB«'l 2 1 4 
«r«»bT, Kffittl 2 1 • 4 <0«H4ag'J**ftffl« 1 2 0 
2lc r«-J(ij «rttJfri-3 0 

[0 0 6 9] 0#*lC\ «>yN If*, FB 

^m^—?^—* 1 3 0 0 Sr#JH lt s ttaD*ttfe<ORft 

SBS, i-*to*>, IStfy 5:7 -f— K'< 

12 1 4C0^~^ lfe^ffl^l 2 0 5{C^ffiUfcF Bgfl 
S^^i"^ (^T^1 3 0 2) o 
[0 0 7 0] r rT*fflVN5 F Baifx-^^^ 130 
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0(4, m l 4 (c^ti; o tc, Rf+y i^^x— * * ^ y :y ^ £: , ^^M<D^^jm^-^> > K£ 

mi 4 0 3(C, *tftA*tt*Affitt 1 4 0 »ttffiA*«*l 7 0 2^y 

?)titMi:^ot^5o >?f»^S*&^ffi« 1 4 0 1 ^££|;^2Bl2f4, Kfc^LT. l^ttf^AA 

t4, 95?w*i:{c0Sfc(ll(DScffi^j^$tbT^So * £StttttfS 0 ttXAttSRW* 1 7 0 3 y y ^ £ 

Sl*«T?tt, roj (4, 1^ ft lor* it££, Rtty.*-^*»Stt l 2(4, ttftftft£>ft*t&' 

r i j izmmtf&z^t&m-fo 3£ot, Hi4K s^t^^^y i 7 0 6^u' 

«fCI4, Rft2G#§|iiL,TV>£wi:j «r*LT^3. [0 0 7 5] Tj^Tj r«_hj 

o*0, ttitte. Ktf2G-C(si?>^co«:^$jxT^5 10 r^-&j r^fc^tfj »tt«(D«jRttHSr^ 

-tSr/Tto ft*>\ v? 1 3 oo^tm i- 0 &mm&mtRmi&i 7 o 4 it. fcmMMtt:, wmz 

U ?k<DXy L vZfl 3 0 3(C-Cgfl^C0 3f— zK— Kri>£>£> axfc^TORffy — * l-i-STK &3V^(4, 

WFBair-^l 3 0 0€rfcfc*»i:*jaSE1-6 S«*-Cfc5. r*U4, ^&3§£ 

[0 0 7 1 ] o^tc, ist+y 1 1(4, 7^ »#<Dfc*fcJH*£jh/o** 0 

^^^ 2 0 6i:, f*Jpse«fe^KW-y ^✓N^T'-^^a [0 0 7 6] ft**, in (1) <Dmm<oftt>.Q ^ m 

m£thtz^&$£^mfay f — ? ir, X^-yZ/l 3 0 2 fdfc 17 (2) ld*-fHlE«r**-J-5 <fc 5 fC LT t> i V\ r 

Stttttt* #£;ft,fc*f#rtS3:. xr-y^l 3 0 11^ 20 1 7 0 8*s* y ^£^3^ **ftfl=R3£*>r > 

V^raHftSJxfc««I 2 1 4 0r-^ 2ftttW£l 2 0 1 7 0 9 Srg/Tt5 e ^ttSS'J^itiRIIigc 1 701, » 

6fc»#rf5 (^7^1 3 0 3) o ro^s^l 3 ttfl[OAA{S«l 7 0 2, *5itf % ttX^iKW 

0 3«C:fc^TS*£;h,5A;£Mffii4, 015 (1) 1 7 0 3*4, ^ * ^ > K * 1 7 0 8 i^l j" b *tT*3 

5FA*^«^ii so i*j±tfFB«t i so o, Ktfy^^^a^i 2i4, ±J6©»* t mmic l 

*1 5 0 3££<i;i5o »frtSA^Sl 5 0 3^<D m^^m^l l 7 l Ods* y y^SJist, R#UK#— £: 

A^f4, ^-7}f- K 2 0 4 ^ LTgltftit f)ti5 0 ft M^T^^rltl^-rSo 

:*b\ 0 15 (2) (OTtA^I®?rt^t5J: 5> tc LT " [0 0 7 7] :©il 7 (2) ' (^L/ciIj®f4, *Elffi 

fc^N. ^>F B»Sft^<DA*^g^f+«t5fc»^tttHffl[iaA* 

[0072] d. Rffy *'N*»^«ys 30 i^nn^ *b*c«*.Tv^5. utiias^A 

Sf+y l 2<z>ffl;S^»HS:; li l 6 ^^ix^i:, Rf+y l 2 {4, o#'^^-^ y 

MAAfg2 0 4^LT, Rffy ^*<Dffi*j6SJ§ :/ 1 6 0 2 (C^t S^tC^^T, SiS^^^A*^ 

[0 0 7 3] ISf+y *^*«*«1 214, *i\.Ht«)A B»»ft^©4«tfl|[^A^$*t«fc, Rtfy*^**** 

Afg2 0 4^lT, fcftSSS^ffiSOW §1512(4, ^iS[SO!£ft y ^^-^ <D o ^, -^(D 

^^^1 6 0 1). *»o***-OA «t<5«k*#*ti-5o 

*SrS*tft»t«TIBt Lfc 0 C^^^^/^l 6 0 1 ^C*5V^ [0 0 7 8] O^C, Rffy «>^^S^^1 2(4, Jg^ 

rst+y ^/N^^^as i 2^i^gf2 0 6(:f^ Six^sggSffloifcti-y $,<s$^— ?z:b\z y m?*—? 

-fz>&m*—Ajjm&m*. mn (d *5±t/ (2) 40 \zi6n^>^^m.t, xt>£tiit¥f&mt<DmieLg[&. o 

\Z7r;i- 0 n^***-A*HBtt. «Htaai]o»K«« («t5) *5j;tf (*6) td<t t> fftil 

i70i<b, SttIwA^«i 7 0 2 t, Afe±(«S6lSBO'>i< t tv^ix^s 1 (^77^ 

a«ffl«l 7 0 3 i, **»SH^58««H« l 7 0 4 t 1 6 0 1 lz&\,^XMiSl&&AJ3 *ixfc*frptt, 

fit) "CfciRW-y ^✓n^t'— ^Sr. «flaS4E<^Ktfy ^ 

[0074] *na«im Ei7 (1) [z^-fx? ^^f— # b-t%o 

{c, WttasUS^ffitftl 7 0j^y yfZfthbs Wt [0 0 7 9] 

If y ^^^ffi^W 1 2(4, «H*asi]<0««4r**-f [^5] 
-f v 1 7 0 5 SrS^u L/h^Wcov^i :e ix^^s* 

[0 0 8 0] 50 [ft 61 



(12) 
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(1*6) 



[0 0 8 1] fc:fe\ 3SflslftAd* l r 4: fi, -ecDR 

[0 0 8 2] :©i 5tbTi«fili-**«c!>KH-y 
^-^SrfcWUfcRtt-y *^*ii**Bi 2fi, ^co^ 10 
ffiL*:^-**, I«S*¥S2 0 6 mco&Jj^&X* 
fc<fcl^) (^^y^l 6 0 3) 0 ^HffiWc 

m^m&l 8 0 14:, 5 Rffy !>^^t- 

1 8 0 2 4:, tt#flSS3ft«J£l 7 0 
J:S»Rte*S:**i-S**ttH**ffl*l 8 0 3 44: 

[0 0 8 3] *M6Mte«fcfttf. 4: IT, 

ASrKih-rs^ift^fiSlW-y *'>*«rRtHWF»c»S;: 4:** 
T*t. 0iJx«, 3$p a p<£>il^£:?f 5 £#id. ^FA^#<^ 
^LTV^^a5 ^ C3 p^O^F^^^Sfp]^^-r5 £ t lei 9 , 

[0 0 8 4] fc*5. **16«"Ctt\ afiStL^Wtt^tt 3 

tf, Hflt5 4L, ^fy/l 6 0 3fc38lt5**«* 
ictSiilcLtfctVN. RH-y*'^*** 
tUSi^ Sf£lfi[offiS:^-rsJ: 5i:tS^4^S4L 

[0 0 8 5] E. TS^^fflfel 
ix*4:, 3jWB»£ixS. ^Fft»£T . 40 

»jSBi3fi, st\ aswiar-^^-^ 6 o o ^tt 
mtt&(om&<DmiLmm%: , Rtfy v^tr—?^—* 

I 2 0 0^^lt;^^f-^^^ **L*hJe*&if 
(^77^2201) o #*5. &a:£1»$S7*— * 6 
0 011 H 6 i^-TJ: 5 S«(^B8r5*« 601- 

StcB8-r5««6 0 6 — 61 3A»5)'45i/3- K£Sr& 
[0 0 8 6] oil:, JFBL&ftfWm 1 3 wt, Rft y * - 



id 4, ^Rffy ^^-^x— ^(c:^o*t5— 8b4*tfttti£ 
ixfcu = - K*tS:**ft-r5 (^f^2 2 0 2), * 
*5, fx7^^7^2 4 0 0ll 1U 2 4 C/Tti 
5) ^F&ffift I D<Dte«ftffi*£ 2 4 0 1 4, — ffc L7t u 
=2- KO*-C*>S-a*0«Wft««2 4 0 2 <h£<jf;t5 
7-^;H*fe5 0 Sfc, Ri+y gcTS 
*aSt*«ou = -K4:tt. fffl^lD^HitfSr- 
^^-^i^Sti^i^^-K^^, ^coRf+y 
x-^{ca^$ttfcStR • gPp F3 p^4:^i: i bco^^^ 

[0 0 8 7] :WT7^2 2 0 2 tC*5^T, Rf+y * 
yN^^-^-^-^^S^^ixfc-r^TORtf-y tf^f 

[0 0 8 8] 41-, 3pA*^»«B 1 3 tt, RWV 

Rfhy ^^^^-^teStg^ds^Sixrv^jfcWixtf. 
Lft^ixtf, ^StWl3lt -t^Sffy 

0>u-=i— KrT4:ic N tftlcMRSixfcW&J^ Rf+y * 
/N ^ ^ * SBS^tt t — Sri" 5 **536»»3ti- 
5 0 V^t^-Pizm&ftm^ittix 

T, ^p a p^tt^-Sc-f ^>4:*J»r$tL^ 0 ttfiWi*— * 
i-5«5fpu = — K^^jtixfi. ^FAJS^jHSSl 3 ft, 
^r^Kffy »>/N^7-^^iS:i|il7t5a §15p 0 p#tt^ 

fi v f xy^^f-y;u2 4 0 OOTMf^] I Dfeft 
W2 4 0 1 Id, tORtt/ ^^^^X-^^^^Mf^] I 

fflJ^2 4 0 2ld»jWt-S« 

[0 0 8 9] r (OTs^ryfZ 2 0 2(C^o»t5«IS0'JSr, 
H2 3S:fflv^RSt5. ^Mf^jlD^ 

T3j T% WaiQFP-I^lA^yy y^j 4:V^ 
5Rit-y 2 3 0 1 S:fflV^5o <C*5, 

-^(1 <^Affif^]I D : 1, ^t±®S«J : SBfp^tt, «F 
te*^: , «H±1K: TQFPj >i:V^5u^ 

- Kfc. <^FA*ra ID: 1, HHSflHiJ : ^□"p^tt, 4# 
tt*^: r'n^Sj % 4*tttt: Taj >i^^ = -K 

4:, <^A{g^3 I D : 1, l^ttSSiJ : r*fta*J , ^ 

: Wyi/j >4t^u-^-K4^b^^ 
rS5a 0 paQF POa5 D n p^|l^®AiC^L/cM 0 c ptCioV> 
T ryyy^j 4:VN5 5 F£S.*dS38£L-c^Sj 4v^9 



(13) 
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[0 0 9 0] ^ry7 fl 2 2 0 2(:joVNT, TASS^iH 

y ^^^^-^^fflp^Wtt ra B B piQFP-ji8BAj 

tl^DrtSOSPp n B^3— K2 3 0 2, 2 3 0 3^ff 
* Q 1212 3 ^Lfc#iJ-m. 2^5^, rco^F^fg 
fftiD r 3 J *>Rtf-/ fr^*?*— *lc*5tt*— gc$cte 
r 2 j 4:4*. 

[0 0 9 1 ] ft^fC, ^AJB^SMB 1 3 f*. ^ j; 

^aSixS^AoHWfcf&fcU IM^E2 o 6 
3) o rrT-tH^SixS^aim^iaffiffJSr, 02 5H^ 

-To :©f8l$/Tlffili, fiScfflf*^— 6 0 0 

^&R*ii*nfciaH»#6 0 1 «:»»-*-*»* 2 5 0 

^Tt^2 5 0 2 ^, U = — Ktf>— 
l^f+y t?'^*?*?— ^Ort^Sr^i-*ffi«2 5 0 2 ^ 
<S;i<5 0 ^H^J-Cte, ^(D®^2 5 0 2 fcltt. Rffy 
*fc»*S*bfc*A8Uiu W&LW&l, 

— KO*t*s**$ix*. 

[0 0 9 2] 5 N IISK#h^T^-K^ 

A«>»^»?-*y^€rfT*.tf. 8*tHS\ »J6Xgff3 
#4 if ^»ftO»iftmjc»5ft^Aofl^-T'»l1» 
£***!•***:«>* *©^MK:jfc&Ta:fc#*«**£ 
fcds-5rt6fc4*. 

[0 0 9 3] 4*3 X *^JS^J(7)^^^^ P 2 2 0 2tlt 

r^i6 0im5jt!ii^«i:, ^^at* 

[0094] f . ft- nm^mmm 
wa • stat^ass 1 4 ^^^^jii^, m 2 6 ^^-r 0 a 

SAMi2 0 4^Lt, ffl • S*JBOXai*»«* 
ix*4:, *3B- *ttf£&*Bl 4 asjEtbStt*. 4*5. * 
3 • »K3ta««BS:«ffli-*BR^tt, RfrXa^^^A 
*FBffi»KR«£ixfc»* (B«-tt-f) te, aft 

[0 0 9 5] ffl - Mt^SMi 4tt, l£i+y 

1 2 o o^bian-y 

(^f^2 6 0 l) % ^^Ojg^Sr^gtjA^^S 
2 0 4£^LTStttttfT, »*S*Lfc»*t?, l£fhy 



24 



s) ictaa-r* (^7^2 6 0 2) 0 

[0 0 9 6] :^7^7 B 2 6 0 2(C*5 

^T«*£;h,S^— Kffy £^!>gBMB l l 
KJ: 9 XT-y^l 3 0 3 fc:fc^T**$;h,**t5lirtSA 

(mi 5 (i) s^i* (2) fcm*) tw\m<Di& 

It^2tit*fc5 0 

[0 0 9 7] ^77M^T^n5t, :^7«>y 
10 2 6 0 2 KSol^TffS • *t*3ta«B 1 4 te, 

A^SrStttttt, A*Sixfc*W-S**tcRai-*»W-y 

<tV«H4r4:O^Aff=»Sr*tfL, ^778*t5 D 
[0 0 9 8] r ^tr^^tL* ^7 7^(0^ Af*^ 
*Hj®te, [gj 2 7 (c^-T J; 5 ^^^^*®1§E2 7 o 
Ok. «*«09#i««2 7Olt«:ix.5 D 
SJ »>#*.«« 2 7 o id** y Six.* 4:, ffa • MM 
3ta*&14l±, «Mta8UeoiR«S:«*i-*»>^>K^2 
7 0 2tr**U SrStttttt*,, 
20 ^3&s»KStt*4:. ffa- »*3£»»i 4tt, -t<o«r 
.' tt«Ufcffitfc#tto««Sr**r*l>-f ^K5^2 7 0 
3£:**U «a<aStR£$tt#tt* 0 I-t*A*^ 
Ta*«*3*L*fc, ffS • atJR3Ea*B 1 4 tt. 
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SOLUTION: A defeat result data base 500 holds defect result data and 
an assembly information data base 600 holds assembly information on 
a substrate. A design know-how data base 1200, on the other hand, 
holds design know-how and an FB department data base 1300 holds 
information regarding departments relating to defects. A design know- 
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know-how data. Then a defect occurrence prediction part 13 predicts 
the occurrence of a defect of a designed product on the basis of 
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CLAIMS 



[Claim(s)] 

[Claim 1] Computer-aided design characterized by being the information processing system holding the design know-how database for 
holding the design know-how data containing the characteristic value of the property of the element which constitutes a product, and 
this property, and the defect generating number of cases classified by defect phenomenon in this product. 

[Claim 2] It is the computer-aided design characterized by including further the information about one's related post which should 
notify the cure [ data / above-mentioned / design know-how ] in computer-aided design according to claim 1 in the above-mentioned 
defect phenomenon, and the contents of a cure over this defect phenomenon. 

[Claim 3] Computer-aided design characterized by holding further the assembly information database which holds the assembly 
information for every product which constitutes a product that lot registration of the property of this element and the characteristic 
value of this property was carried out at least for every element, in computer-aided design according to claim 1 . 
[Claim 4] The defect track record database holding at least one defect track record information that the information on the generated 
element which the phenomenon of this defect and this defect generated for every defect was registered in computer-aided design 
according to claim 3, The above-mentioned defect track record database and the above-mentioned assembly information database are 
referred to. The above-mentioned design know-how data are created, and it has further the design know-how acquisition section stored 
in the above-mentioned design know-how database. The above-mentioned design know-how acquisition section With reference to the 
above-mentioned defect track record database, the defect generating number of cases for every above-mentioned defect phenomenon 
is totaled for every above-mentioned defect generating element. The above-mentioned defect generating element information, 1 st 
means to create the 1st record holding the defect generating number of cases classified by defect phenomenon generated to this 
element, With reference to the above-mentioned assembly information database, the above-mentioned characteristic value 
corresponding to the above-mentioned defect generating element is detected. The 2nd means which adds this characteristic value to the 
1st record of the above, and is used as the 2nd record, Carry out the grouping of the record with which the combination of the above- 
mentioned defect phenomenon is similar among the 2nd record of the above, and the defect generating number of cases classified by 
defect phenomenon in this 2nd record that carried out grouping is totaled. Computer-aided design which extracts the above-mentioned 
characteristic value common to this 2nd record that carried out grouping, and is characterized by having 3rd means to create the design 
know-how data containing the this extracted characteristic value and the defect generating number of cases classified by defect 
phenomenon which carried out [ above-mentioned ] the total, and to store in a design know-how database. 

[Claim 5] It is the design exchange approach using computer-aided design according to claim 3, and the defect generating number of 
cases for every above-mentioned defect phenomenon is totaled for every above-mentioned defect generating element with reference to 
the above-mentioned defect track record database. The above-mentioned defect generating element information, The 1st step which 
creates the 1 st record holding the defect generating number of cases classified by defect phenomenon generated to this element, With 
reference to the above-mentioned assembly information database, the above-mentioned characteristic value corresponding to the 
above-mentioned defect generating element is detected. The 2nd step which adds this characteristic value to the 1st record of the 
above, and is used as the 2nd record, Carry out the grouping of the record with which the combination of the above-mentioned defect 
phenomenon is similar among the 2nd record of the above, and the defect generating number of cases classified by defect phenomenon 
in this 2nd record that carried out grouping is totaled. The characteristic value which extracted and this extracted the above-mentioned 
characteristic value common to the 2nd record which carried out [ above-mentioned ] grouping, The design exchange approach 
characterized by having the 3rd step which creates the design know-how data containing the defect generating number of cases 
classified by defect phenomenon which carried out [ above-mentioned ] the total, and is stored in a design know-how database. 
[Claim 6] the design exchange approach according to claim 5 — it being and the grouping of the 2nd record of the above in the 3rd step 
of the above the defect generating number of cases classified by defect phenomenon contained in the 2nd record of the above — a 
variable — carrying out — this — between the 2nd record group by which grouping was carried out [ above-mentioned ] to this 2nd 
record between the 2nd record Or the design exchange approach characterized by being carried out by computing the 2nd logical 
distance record between groups by which grouping was carried out [ above-mentioned ], and carrying out the grouping of the 2nd 
record of the above with this distance shorter than a predetermined threshold, or the record group of the above 2nd. 
[Claim 7] the design exchange approach according to claim 5 — the design exchange approach which is and is characterized by for the 
extract of the characteristic value common to the 2nd record of the above in the 3rd step of the above to be extracting a characteristic 
value with the larger rate to the total of the 2nd record group to which the grouping of the number of the 2nd records of the above with 
which the characteristic value concerned was registered was carried out [ above-mentioned ] than beyond the value defined 
beforehand. 

[Claim 8] The design exchange approach of carrying out having the step which detects the above-mentioned design know-how data 
including the step which is the design exchange approach using computer-aided design according to claim 1 , and receives the property 
of an element, and the input of a characteristic value, the property by which searched the above-mentioned design know-how database, 
and an input was carried out [ above-mentioned ] and the same property as a characteristic value, and a characteristic value, and the 
step which output in the contents of the design know-how data which carried out [ above-mentioned ] detection as the description. 
[Claim 9] The design exchange approach which is the design exchange approach using computer-aided design according to claim 2 
connected to the information processing system of its above-mentioned related post through the communication line, and is 
characterized by transmitting the contents of the above-mentioned design know-how data to the above-mentioned information 
processing system of one's above-mentioned related post its contained in these design know-how data through the above-mentioned 
communication line. 

[Claim 1 0] For every design know-how data which is the design exchange approach using computer-aided design according to claim 
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3, and was held at the above-mentioned design know-how database The step which detects the element whose property and 
characteristic value of this element which were held among the elements of the product of a processing object at the above-mentioned 
assembly information database correspond with the property of the above-mentioned element and characteristic value which are 
included in the above-mentioned design know-how data, The design exchange approach characterized by having the step which 
outputs the contents of the design know-how data with which the above-mentioned element which carries out coincidence was 
detected. 

[Claim 1 1] In a CAD system equipped with a means to receive the input of the operator guidance of the element which constitutes the 
product for a design, and a means to perform this directed actuation The design know-how database holding the design know-how data 
containing the characteristic value of the property of the element which constitutes a product, and this property, and the defect 
generating number of cases classified by defect phenomenon in this product, The components database which holds the characteristic 
value of the property of this element, and this property for every above-mentioned element, Search the above-mentioned design know- 
how database, and the above-mentioned design know-how data including the property and characteristic value which are in agreement 
with the property of an element and characteristic value the above-mentioned actuation was instructed to be are detected. The CAD 
system characterized by having further a means to output the contents of the detected this design know-how data. 



[Translation done.] 
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* notices * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the design exchange approach and computer-aided design for preventing the poor 

manufacture which it becomes a cause that the design approach is not suitable and it generates. 

[0002] 

[Description of the Prior Art] Conventionally, to poor manufacture, the manufacture conditions of an applicable defect product were 
investigated based on the hearing or the document over the production process at large, and the cause was analyzed and guessed. The 
thing (it calls poor manufacture of a design factor hereafter) resulting from the design approach also including selection of use 
components influenced mutually, and the thing (it is hereafter called poor manufacture of a manufacture factor) resulting from the 
manufacture approach, and the quality of the material and the configurations of a product, such as manufacture conditions, work 
environment, etc. which were set as each equipment, the class, the configuration, the attaching position of components, etc. have 
generated this poor manufacture. 

[0003] Among these, in poor manufacture of a manufacture factor, it is possible after defect generating to cope with it immediately by 
carrying out automatic presumption of the cause of a defect using the check item database which accumulated the knowledge of the 
analysis expert of a production process in JP,7-1 14601,A in the manufacture failure analysis system of a publication, the approach, and 
the generation method of the database relevant to this. Also in poor manufacture of a design factor, if the analysis approach is 
described by the check item database, it is possible to cope with it similarly. 

[0004] Moreover, the method of extracting pattern data with a defect example is described by when a pattern designer specifies the 
significance of the defect example of LSI as JP,5-47882,A which extracts the field where the pattern arrangement as which the pattern 
arrangement with poor high manufacture process top occurrence frequency or device property top process tolerance is required exists 
out of the pattern data of LSI with the LSI pattern diagnostic system of a publication. 
[0005] 

[Problem(s) to be Solved by the Invention] A product including poor manufacture of a design factor has the very bad productivity at 
the time of initial starting, and many poor manufacture is produced. In order to perform the cure of poor manufacture of a design factor 
and to reduce initial failure, a production process manager has to analyze and extract poor manufacture of a design factor out of poor 
manufacture data, and has to carry out defective pair policy directions to a design. However, what the correspondence to all the 
extensive problems generated at the time of startings, such as a check of management of components or the equipment at the time of a 
design change of operation and workmanship instruction to an operator, other than the correspondence to poor manufacture is required 
as for a short period of time has accumulated the business of the production process manager at the time of initial starting. Therefore, 
not only requiring great time amount, such as comparison with poor manufacture data and a drawing, and a man day but its concrete 
means of a production process manager analyzing and extracting poor manufacture of a design factor is indefinite, and it is difficult to 
carry out. 

[0006] Then, it aims at offering the design exchange approach and computer-aided design which can carry out learning of the defect 
generating number of cases classified by defect phenomenon considered to have generated in relation to the property and the 
characteristic value, and its property and characteristic value of each element which constitutes this product or this product in design 
know-how, i.e., the product designed in the past, from this invention easily. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, the computer-aided design which is 
the information processing system holding the design know-how database for holding the design know-how data containing the 
characteristic value of the property and this property of the elements (for example, components etc.) which constitute a product, and 
the defect generating number of cases classified by defect phenomenon in this product is offered. Here, as for design know-how data, 
it is desirable to include further the information about one's related post which should notify a cure in a defect phenomenon, and the 
contents of a cure over this defect phenomenon. 

[0008] In addition, if a pattern designer can specify the significance of the defect example of LSI as above-mentioned JP,5-47882,A 
with the LSI pattern diagnostic system of a publication, it is possible to extract the field where the pattern arrangement as which the 
pattern arrangement with poor high manufacture process top occurrence frequency or device property top process tolerance is required 
exists out of the pattern data of LSI. However, since the designer does not have enough the design know-how for reducing poor 
manufacture of a design factor, he repeats and designs a product including possibility that poor manufacture of a design factor will 
occur, in many cases. It is difficult to entrust assignment of the significance of a defect example with the task of the designer. 
[0009] However, the defect generating number of cases is contained in design know-how data in this invention. The characteristics 
(for example, defect incidence rate which divides the defect number of cases by population parameters, such as the number of defect 
examples, and is called for) called for from this defect generating number of cases or it can be used as a significance of this defect 
phenomenon. 

[0010] As for the computer-aided design of this invention, it is desirable to hold further the assembly information database holding the 
assembly information for every product which constitutes a product that lot registration of the property of this element and the 
characteristic value of this property was carried out at least for every element. In this case, as for the computer-aided design of this 
invention, it is desirable to have further the design know-how acquisition section which creates design know-how data with reference 
to the defect track record database holding at least one defect track record information that the information on the generated element 
which the phenomenon of this defect and this defect generated for every defect was registered, and this defect track record database 
and an assembly information database, and is stored in a design know-how database. According to this computer-aided design, a 
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design know-how database can be built easily. 

[001 1] The design know-how acquisition section totals the defect generating number of cases for every defect phenomenon for every 
defect generating element with reference to a defect track record database here. In addition, defect generating element information, 1 st 
means to create the 1 st record holding the defect generating number of cases classified by defect phenomenon generated to this 
element, With reference to an assembly information database, the characteristic value corresponding to a defect generating element is 
detected. The 2nd means which adds this characteristic value to the 1 st record, and is used as the 2nd record, Carry out the grouping of 
the record with which the combination of the above-mentioned defect phenomenon is similar among this 2nd record, and the defect 
generating number of cases classified by defect phenomenon in this 2nd record that carried out grouping is totaled. The design know- 
how data containing the characteristic value common to this 2nd record that carried out grouping, and the defect generating number of 
cases classified by defect phenomenon which this totaled are created, and it has 3rd means to register with a design know-how 
database. 

[0012] Moreover, in this invention, the design exchange approach equipped with the step which builds a design know-how database 
with the above-mentioned 1st - the 3rd means is offered using this computer-aided design according to claim 3. 
[0013] In addition, the grouping of the 2nd record makes a variable the defect generating number of cases classified by defect 
phenomenon contained in the 2nd record, this - between the 2nd record group by which grouping was carried out [ above-mentioned ] 
to this 2nd record between the 2nd record Or the 2nd logical distance record between groups by which grouping was carried out can be 
computed, and it can carry out by carrying out the grouping of the 2nd record of the above with this distance shorter than a 
predetermined threshold, or the record group of the above 2nd. 

[0014] Furthermore, the design exchange approach equipped with the step which detects the design know-how data which search with 
this invention the step which receives the property of an element and the input of a characteristic value, and a design know-how 
database as the design exchange approach using computer-aided design equipped with an above-mentioned design know-how 
database, and include the property of having been inputted, the same property as a characteristic value, and a characteristic value, and 
the step which output the contents of the design know-how data which detected is offered. According to this design exchange 
approach, learning of the design know-how about a product [ finishing / commercial production / already ] similar to that product can 
be easily carried out by inputting the property and characteristic value of the element of the product which it is going to design from 
now on. 

[0015] Moreover, the design exchange approach of transmitting the contents of design know-how data to the information processing 
system of one's related post its registered into these design know-how data through a communication line as the design exchange 
approach using computer-aided design equipped with the design know-how database holding design know-how data including one's 
above-mentioned related post and the above-mentioned contents of a cure which were connected to the information processing system 
of their related post through the communication line is offered. According to this approach, a defect phenomenon, the contents of a 
cure, etc. can be notified easily for their post which should take measures, and promptly. 

[0016] moreover, in this invention, as the design exchange approach using computer-aided design equipped with an above-mentioned 
assembly information database and an above-mentioned design know-how database For every design know-how data held at the 
design know-how database The step which detects the element whose property and characteristic value of this element which were 
held among the elements of the product of a processing object at the assembly information database correspond with the property of an 
element and characteristic value which are included in these design know-how data, The design exchange approach equipped with the 
step which outputs the contents of the design know-how data with which the element in agreement was detected is offered. Since the 
defect phenomenon and the defect number of cases in the similar product produced commercially in the past are displayed according 
to this approach, a defect's generating in the product designed after the design of a product can be predicted easily. 
[0017] Furthermore, a means to receive the input of the operator guidance of the element which constitutes the product for a design 
from this invention, The characteristic value of the property of the element which is a CAD (computer-aided design) system equipped 
with a means to perform directed this actuation, and constitutes a product, and this property, The design know-how database holding 
the design know-how data containing the defect generating number of cases classified by defect phenomenon in this product, The 
components database which holds the characteristic value of the property of this element, and this property for every element, A 
design know-how database is searched, design know-how data including the property and characteristic value which are in agreement 
with the property of an element and characteristic value actuation was instructed to be are detected, and the CAD system further 
equipped with a means to output the contents of the this detected design know-how data is offered. Since the design know-how data 
according to the components used during a design can be referred to according to this CAD system, it can perform easily avoiding the 
defect resulting from a design by the design stage. 
[0018] 

[Embodiment of the Invention] 

The computer-aided design for evasion of the poor manufacture generated in mounting of the printed circuit board as one example of 
the computer-aided design using the design know-how acquisition approach of this invention, the design know-how presentation 
approach, the defect generating prediction approach, and the management / cure exchange approach is explained below the <example 
1>. 

[0019] A. Use drawing 3 and explain printed circuit board mounting Rhine where this example is applied at the beginning of Rhine for 
application. Printed circuit board mounting Rhine made into the processing object by this example consists of processes by helps, such 
as manufacturing installations, such as a printing machine, a mounting machine, an insertion machine, reflow solder equipment, and 
flow solder equipment, test equipment, such as visual-inspection equipment, an in-circuit tester, and a function circuit tester, a solder 
correction process, a visual inspection process, and an post-installation-corTection process. 

[0020] A substrate is thrown in from a head process, soldering paste is applied on a substrate by the printing machine (process 1), 
components are carried by the mounting machine (process 2), soldering paste is dissolved and components and a substrate are 
electrically connected by reflow solder equipment (process 3). With visual-inspection equipment, the condition of solder is inspected 
and poor inclusion, such as the lack of solder, a solder bridge or oversolder, a defect of soldering of ** and a helicopter-loading-site 
gap of components, and a polar difference (with reverse), is detected (process 4). At a solder correction process, the correction of a 
defect discovered at the defect discovered with visual-inspection equipment or the below-mentioned visual inspection process, i.e., a 
replacement of components, reattaching solder, etc. are performed by the correction person in charge (process 5). After insertion 
components are carried by the insertion machine (process 6) and being soldered by flow solder equipment next (process 7), loading of 
the components by an activity person's in charge handicraft is performed (process 8). At the following visual inspection process, the 
existence of the defect of soldering and poor inclusion is inspected by the tester (process 9). At an post-installation-correction process, 
correction of a defect discovered at the visual inspection process, and loading and soldering of help mounting components are 
performed (process 10). In an in-circuit tester, the quality of solder bridge, short opening, and mounting components etc. is judged 
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(process 11), and a test is performed for every function in a function circuit tester (process 12). 

[0021] A thing as shown in Table 1 is one of the defect in the mounting process made into the processing object in this example, and 
its cause of generating. 
[0022] 
[Table 1] 
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[0023] Even when the direct cause which caused the phenomenon is in a manufacture side, the thing in a design side, i.e., the design 
which is hard to manufacture, becomes a factor, and a true cause is a manufacture side, and makes a defect phenomenon produce a 
defect's cause of generating, and there are some by which the defect concerned is induced in it. If the existence of a defect's generating 
inclination is analyzed in every [ of the product which is a design side and is determined ] property (namely, the configuration of the 
configuration of a product (a substrate is hit in this example), the quality of the material, use components, and use components, a 
mounting position) and defects are occurring frequently in order to avoid such a defect, it is necessary to direct a defect generating 
inclination to a designer so that the product characteristic value to which the defects are occurring frequently may be avoided next time 
at the time of a design. 

[0024] So, in this example, defect track records (a defect generating substrate, defect generating components, a defect location, the 
contents of a defect, etc.) are collected from the above-mentioned visual-inspection equipment (process 4) or a visual inspection 
process (process 9), an in-circuit tester (process 1 1), and a function circuit tester (process 12), the defect generating inclination is 
extracted, and a substrate and the defect generating inclination data for every components are gained as design know-how for poor 
manufacture prevention. 

[0025] B. The functional configuration of the computer-aided design of system configuration this example is shown in drawing 1 . The 
defect track record database 500 with which the computer-aided design 10 of this example holds defect track record data, The 
assembly information database 600 holding the assembly information on a substrate, and the design know-how database 1 200 for 
holding design know-how, One's FB post database 1300 holding the information about one's post relevant to a defect, The design 
know-how acquisition section 1 1 which creates design know-how data with reference to the defect track record database 500 and the 
assembly information database 600, and is stored in a design know-how database, The design know-how presentation section 12 
which presents the information accumulated in the design know-how database, It has the defect generating prediction section 13 which 
predicts generating of the defect of the product designed based on the information accumulated in the design know-how database, and 
management / cure exchange section 14 which presents a cure based on the information accumulated in the design know-how 
database. 

[0026] The computer-aided design 1 0 used in this example is information processing system equipped with each above-mentioned 
databases 500, 600, 1200, and 1300, the external storage (this example magnetic disk drive) 201 holding a components extraction 
condition type etc., the processor 202 that performs the various operations for realizing each part 11-14, the floppy disk input device 
203, an auxiliary input device (this example a keyboard and a mouse) 204, an image display device 206, and auxiliary output 
equipment (this example printer) 205, as shown in drawing 2 . A processor 202 is an information processor equipped with main 
storage (not shown) and arithmetic and program control (not shown). 

[0027] The design know-how acquisition section 11 , the design know-how presentation section 12, the defect generating prediction 
section 13, and management / cure exchange section 14 Although it realizes when the arithmetic and program control of a processor 
202 performs the program which was held beforehand at external storage 201 and read into the main storage of a processor 202 at the 
time of activation This invention may be realized by the combination of the specific hardware containing the hard wired logic which is 
not restricted to the means by such software, for example, performs this acquisition approach, or the programmed general -purpose 
information processor and specific hardware. Below, the outline of the processing in each part 1 1-14 is explained. In addition, in this 
example, although each part 1 1-14 is realized by one processor 202, this invention may not be restricted to this but each part 11-14 
may be realized by one independent processor, respectively. Moreover, the processing sections 1 1-14 which do not need to be 
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equipped with all each part 1 1-14, for example, were chosen suitably if needed [, such as the design know-how acquisition section 1 1 
and the design know-how presentation section 1 2, the design know-how acquisition section 1 1 and the defect generating prediction 
section 13, the design know-how acquisition section 11, and management / cure exchange section 14, ] may constitute computer-aided 
design. 

[0028] C. The procedure of the design know-how acquisition processing design know-how acquisition section 1 1 is shown in drawing 
4 . When the design know-how acquisition section 1 1 reads a defect track record and assembly information (step 101,102), extracts a 
defect generating inclination in every [ of a product ] property (namely, a components property and a substrate property) (step 103), 
generates design know-how data and stores them in the design know-how database 1210 from the defect track record database 500 and 
the assembly information database 600, the design know-how acquisition approach of this invention is realized. Hereafter, the contents 
of processing of each step are explained in full detail. 

[0029] (1) The step 101 design know-how acquisition section 1 1 reads defect track record data ( drawing 5 ) from the defect track 
record database 500 held at the magnetic disk drive 201. Defect track record data for every generating of a defect so that it may 
illustrate to drawing 5 The group figure number 501 and a serial number 502, the discovery day 506 which are the defect components 
name 503 it was considered by the inspection process that was a defect, the mounting position 504 where defect components express 
the location mounted in the substrate, the inspection process 505 which discovered defect components, and the time which discovered 
defect components, the defect phenomenon 507 of expressing the contents of a defect of defect components, and the cause 508 of a 
defect — and It has the probability (it computes by the percentage) 509 which is the cause. In this example, although these data are 
beforehand registered into the defect track record database 500 for every generating of a defect, when the cause of a defect has not 
been analyzed, the cause 508 of a defect and the probability of cause 509 may not register. 

[0030] (2) Step 102 Next, the design know-how acquisition section 1 1 reads the assembly information which was read at step 101 and 
which was held at the assembly information database 600 corresponding to the group figure number 501. Assembly information 
consists of information about a substrate required for assembly acquired from design information, and information on the components 
mounted, as shown in drawing 6 . As information about a substrate, there are the group figure number 601, the substrate name 602 
showing the class of substrate, the quality of the material 603 of a substrate, the substrate size 604, and 605 components that are 
mounted, the polarity which expresses polar existence as information on the components mounted as a use components name 606, the 
components kind 607 showing the class of use components, the mounting position 608 showing the location mounted in a substrate, 
the process 609 mount, the field 610 mount, and the mounting direction 611 showing the direction of the components to mount — there 
are 612 and a part shape 613 showing the type and the dimension of a configuration of components. In addition, as "a type of the 
configuration of components" held to the components shape memory field 613 here, as shown in drawing 7 , the number beforehand 
defined according to the type of a configuration is used. 

[003 1] (3) Step 103, then the design know-how acquisition section 1 1 analyze the defect track record data read in step* 101 based on 
the assembly information read in step 102, and extract the defect generating inclination of every product property ( this example a 
substrate and components properties, such as the quality of the material of a substrate, and a class, packaging density, a mounting 
position of components). The flow of the processing in this step 103 is shown in drawing 8 . 

[0032] In step 103, first, from defect track record data, the design know-how acquisition section 1 1 totals the defect number of cases 
according to defect phenomenon, and creates the defect number-of-cases table 900 (step 801). The defect number of cases totaled here 
is held in the form of [ of every defect phenomenon and every / of defect track record data / total smallest unit (at the example shown 
here, they are components) ] an array, as shown in drawing 9 R> 9. In addition, in drawing 9 , Bi shows the generating number of 
cases of the defect phenomenon [ in / Fj / components / for a defect phenomenon / in Cij / Components Bi ] Fj, respectively. Namely, 
the failure phenomenon in which different components differ for every train is expressed with this example for every line, 
respectively. 

[0033] Next, if the cause is a manufacture factor when the cause 508 of a defect and the probability 509 which is the cause are 
registered into the defect track record data read at step 101, the design know-how acquisition section 1 1 reduces the defect number of 
cases Cij by the probability, and newly stores it in the defect number-of-cases table 900 as Cij (step 802). This step aims at extracting 
the poor manufacture number of cases of a design factor, when only the part of the probability of a manufacture factor reduces the 
number of cases of the defect who the manufacture factor and the design factor became entangled and has been generated. 
[0034] Since the defect generating number of cases Cij is decided by the above, the design know-how acquisition section 1 1 processes 
the following steps 803-805 for. every substrate kind next. 

[0035] First, the design know-how acquisition section 1 1 reads the conditional expression of an extract from a magnetic disk drive 
201, and extracts the components (Bi) with which poor components are occurring frequently by the conditional expression (step 803). 
That is, only the defect phenomenon of filling conditional expression is made applicable [ for feeding back to a design ] to 
examination, and it does not consider as subsequent processing objects about the defect phenomenon in which this condition is not 
fulfilled. In this example, the following formula (several 1) was used as conditional expression. 
[0036] <BR> [Equation 1] 



[0039] In this example, the formula currently held beforehand is used for a magnetic disk drive 201 as conditional expression. 
Therefore, the conditional expression for an extract can be easily changed by changing the formula held at this magnetic disk drive 
201. Since a processing object may change with a defect's generating number of cases and products at that time, it is [ the conditional 
expression of the extract ] desirable to enable it to set up freely like this example. In addition, if you want to feed back all the defect 
phenomena to a design, it is not necessary to perform this step 803. 

[0040] Next, the hierarchical-cluster-analysis technique (namely, the technique of classifying data by making similar data into one 
group (cluster)) be use for the design know-how acquisition section 1 1 , the grouping (clustering) of the components with which the 
defect generating inclination be similar be perform, and the defect number of cases Cij classified by defect phenomenon of the 
components by which grouping be carried out be add for every defect phenomenon (step 804). 





[0037] mu is called for with the following formula (several 2) here. 
[0038] 
[Equation 2] 



max(C ik ,(k=l / ... / m) } ...(ft2) 
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[0041] For a hierarchical cluster analysis, the calculation approach of the similarity of the cluster of the calculation approach of the 
similarity showing the nearness between two data and (1) (2) existing and a new cluster and the indexes (the number of clusters, (2) 
thresholds, etc.) of (3) clustering termination are required. A predetermined threshold is used for the index of (3) in this example, using 
Mahalanobis's square distance method as (1 ). Although there were the longest distance method, the method of averaging between 
groups, the method of averaging in a group, etc. in (2), which approach may be used and the method of averaging between groups was 
used in this example. 

[0042] In addition, the square distance dBiBj of Mahalanobis of Bi and Bj is computed by the following formula (several 3). In this 
example, this dBiBj carries out the grouping of nearest Bi and the Bj (i, j= 1, -, m), and considers as a new cluster. 
[0043] 
[Equation 3] 

dBiBj -2 £ (C ik -C jk )W kh (C ih -C jh ) -..(&3) 
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[0044] Moreover, threshold L defined beforehand is used for the index of (3). That is, the design know-how acquisition section 1 1 
carries out the grouping of the clusters Gp and Gq which fill the following conditional expression (several 4). In a formula (several 4), 
L is a constant. When the cluster which fills this conditional expression (several 4) is lost, the design know-how acquisition section 1 1 
ends grouping, and totals the defect number of cases Cij classified by defect phenomenon. 
[0045] 
[Equation 4] 

E GpGq < L ... «R4) 

[0046] Next, for every components group which carried out grouping in step 804, the design know-how acquisition section 1 1 extracts 
a common components property, and creates the defect generating inclination table 1020 (it illustrates to drawing 10 ) classified by 
components property (step 805). Namely, as first shown in drawing 1010 (a), the design know-how acquisition section 1 1 Create the 
defect number-of-cases table 1010 classified by components holding the components property for every components which constitute 
this group, and the defect number of cases classified by defect phenomenon for every group, and then mis is edited. The defect 
generating inclination table 1020 classified by group holding "the defect generating inclination data (namely, information which 
matched a components property and the defect number of cases) for every group" as shown in drawing 10 (b) is created. In addition, a 
components property expresses a components kind, a mounting position, size, etc. here. In this example, the defect phenomenon 
beyond the value mu which the defect number of cases classified by defect phenomenon for every extracted components property used 
at step 803 was set as the object of the processing which follows as a defect with the inclination which the property originates and is 
generated, and the defect phenomenon of under mu was excepted from the processing object. 

[0047] Here, the example of edit shown in drawing 10 is explained. The components B 1 which constitute the substrate kind alpha - B4 
presuppose that grouping was carried out to two components groups of components BI and the group 1001 of B-2, and the 
components B3 and the group 1002 of B4 in step 804. A group's 1001 components BI have the components property of the 
components kind Al , a mounting position LI, and size SI. This group's components B-2 has the components property of the 
components kind Al, a mounting position LI, and size S2. Therefore, the design know-how acquisition section 1 1 creates the poor 
components number-of-cases table 1010 as shown in drawing 10 (a). 

[0048] Next, the design know-how acquisition section 1 1 edits this poor components number-of-cases table 1010, extracts the 
components property common to the components which constitute mis group for every group, and creates the defect generating 
inclination table 1 020 classified by group as shown in drawing 10 (b). The defect generating inclination table 1 020 classified by group 
shown in this drawing 10 (b) is a table holding these defect generating inclinations, and is created for every substrate kind. 
[0049] Components properties common to the components BI and B-2 which constitute a group 1001 from an example shown in 
drawing 10 (a) are the components kind Al and a mounting position LI. The defect generating inclination for every components 
property "for defects Fl and F3 to have occurred in the components kind Al and the mounting position LI " is acquired from this to a 
group 1001. Similarly, about a group 1002, the defect generating inclination for every components property "for the defect F2 to have 
occurred" is acquired. In addition, also when there is no components property which is common like a group 1002, the defect 
generating inclination for every components property can be considered by carrying out the interpretation "the defect F2 has occurred 
regardless of a components property." 
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[0050] In addition, although the components property common to all the components (namely, 100%) that constitute a group is 
extracted in this example, the percentage of components that the components property extracted is common may not be 100%. For 
example, the "community rate" is beforehand registered into the magnetic disk drive 201, and as long as the rate to the total of the 
components which constitute a number of components of groups which have a certain components property is more than this 
"community rate", you may make it extract the components property concerned as "a components property common to the components 
which constitute a group." 

[0051] Since the defect generating inclination table 1020 classified by group was created for every substrate kind by the above steps 
803-805, next, the design know-how acquisition section 1 1 edits the defect generating inclination table 1020 classified by group for 
every obtained substrate kind, and creates the defect generating inclination table 1 100 (it illustrates to drawing 1 1 ) classified by 
substrate property by them (step 806). Namely, the design know-how acquisition section 1 1 refers to the defect generating inclination 
table 1020 edited for every substrate kind in step 805. It was held at each line of this table 1020. "defect generating inclination data for 
every components property 0 That is, a defect phenomenon and its combination create one "the defect generating inclination data for 
every substrate and components property" in accordance with the same thing among data" which shows a components property and the 
defect number of cases classified by defect phenomenon. Here, substrate properties are the quality of the material, packaging density, 
size, etc. In addition, this "defect generating inclination data for every substrate and components property" includes the group number, 
a components property, the defect number of cases classified by defect phenomenon, and a substrate property. 
[0052] The example of the edit in this step 806 is explained using drawing 1 1 . In the example used here, as mentioned above, the 
grouping of the defect phenomenon of the substrate kind alpha is carried out to groups 1001 and 1002, and each group's "defect 
generating inclination for every components property" data are held at the defect generating inclination table 1020 classified by 
components property illustrated to drawing 10 . As shown in drawing 1 1 (a), the design know-how acquisition section 1 1 adds the 
information about the substrate property of the substrate kind alpha to this table 1 020 further, and creates the defect generating 
inclination table 1 1 00 classified by substrate property. 

[0053] Here, also about this substrate kind beta, supposing there is also beta in a substrate kind besides alpha and the defect 
phenomenon of the substrate kind beta has groups 1101 and 1 102, as show in drawing 1 1 (b), the design know-how acquisition section 
1 1 will add the information about the substrate property of the substrate kind beta to the table 1020 created in step 805 further, and will 
create the defect generating inclination table 1 1 00 classified by substrate property. 

[0054] Thus, after creating the defect generating inclination table 1 100 classified by substrate property about all substrate kinds, the 
design know-how acquisition section 1 1 carries out edit processing drawing 1 1 (c) So that it may be shown. Namely, the design know- 
how acquisition section 1 1 carries out the grouping of the line with same defect phenomenon and its combination. The substrate 
property common to the line which carried out grouping is made into the substrate property of the data. Make into the components 
property of the data the components property common to the line which carried out grouping, and the defect number of cases Cij of the 
defect phenomenon extracted at step 805 of each line which carried out grouping is added for every defect phenomenon. As the defect 
number of cases Cij of a defect phenomenon, it considers as one line (namely, one "defect generating inclination data for every 
substrate and components property"). 

[0055] For example, first, the design know-how acquisition section 1 1 searches the line in which a defect phenomenon is common 
with the example shown in drawing 1 1 , after using the table of each substrate kind as one table in all. The lines in which a defect 
phenomenon is common among each line of drawing 1 1 (a) and (b) are a group 1002 and a group 1 102. Then, the design know-how 
acquisition section 1 1 makes these lines collectively a party (line 1110 of drawing 1 1 (c)). 

[0056] The design know-how acquisition section 1 1 stores in the column of the defect'phenomenon common to the next in the storing 
field 1 130 of the defect number of cases classified by defect phenomenon of the line 1 1 10 the value which totaled the number of cases 
of this defect phenomenon in each group. In the example used here, the defect phenomenon common to groups 1002 and 1 102 is "F2", 
and since the number of cases of this defect phenomenon is "10" also in which group, "20" of the sum total is stored in the column 
1 13 1 of the defect phenomenon "F2" of the defect number-of-cases storing field 1 130 classified by defect phenomenon of a line 1110. 
[0057] Then, the design know-how acquisition section 1 1 compares groups' 1002 and 1 102 substrate property, extracts a common 
property (at the example used here, it is the quality of the material "X"), and stores it in the substrate property storing field 1 140 of a 
line 1110. Since groups 1002 and 1 102 do not have a components property common to the last, the design know-how acquisition 
section 1 1 stores a null in the components property storing field 1 120 of a line 1110. 

[0058] It means that one "the defect generating inclination for every substrate and components property" "for the defect F2 to have 
occurred in the quality of the material X" was generated by this. In addition, since there is no group common to groups' 1001 or 1 101 
defect phenomenon and its combination, the contents held at each line of drawing 11 (a) and (b) are maintained as it is. It means that 
the defect generating inclination data for every three substrates and components properties had been extracted in this example by the 
above processing. 

[0059] In addition, although it is contingent [ on being common in all the substrates (namely 100%) that constitute a group also in the 
extract of a substrate property ] in this example As long as the case of an extract of a components property and the rate to all the line 
counts that constitute similarly the group of the line count into which a certain substrate property was registered are beyond the values 
registered beforehand, you may make it extract the substrate property concerned as "a substrate property common to the line which 
constitutes a group." 

[0060] (4) Since "the defect generating inclination data for every substrate and components property" was extracted by 104 or more 
steps, the design know-how acquisition section 1 1 stores this "defect generating inclination data for every substrate and components 
property" in the design know-how database 1200 as design know-how data next 

[0061] As shown in drawing 12 (1), a design know-how database is equipped with the defect inclination ID (identifier) storing field 
1201, the property classification storing field 1202 for holding discernment of a substrate property, a components property, a defect 
phenomenon, and significance, the storing field 1203 of data 1, and the storing field 1204 of data 2, and uses each line 1210 as one 
record, respectively. Design know-how data are the set of a record with the same defect inclination ID among the records stored in this 
database 1 200. In addition, the information stored in data 1 and data 2 becomes as it is shown in the next table 2 at property 
classification. 
[0062] 
[Table 2] 
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[0063] As for the design know-how data of "1", the defect inclination ID consists of a record 1213 which the characteristic value of the 
property name "the quality of the material" of a substrate property presupposes the record 1211 it is supposed that it is "X", the record 
1 21 2 it is supposed that a defect phenomenon is "F2", and significance are 30% (the defect number of cases is 30 affairs to a 
population parameter 100) in the example of drawing 12 (1). This is interpreted as "The defect F2 has occurred in the quality of the 
material X of a substrate, and the significance is 30%." Here, significance is the value which did the division of the sum total with the 
total number of defects of the defect track record data read at step 101, and converted into the percentage the defect number of cases 
Cij of the defect phenomenon which each "defect generating inclination for every substrate and components property" has. In order 
that the data may prevent poor manufacture, it expresses that it is useful data, so that significance is large. 

[0064] The design know-how data in which the relation of the property of a substrate and components, and the defect to generate and 
its probability is shown and which are information are stored in the design know-how database 1200 generated by the above 
processing. Therefore, since the substrate for a design and the design know-how (defect generating inclination data) about similar 
substrate and components property can be acquired by referring to this database 1200 at the time of the next design of a substrate, this 
can be used for a design. 

[0065] For example, the defect generating inclination data to a group 1001 shown in drawing 1 1 (c) "defects Fl and F3 have occurred 
in the quality of the material X of a substrate, packaging density 90, the components kind Al of size Kl, and the mounting position 
LI" are stored in the design know-how database 1200 as design know-how data, with the contents maintained. Then, the thing for 
which this stored design know-how data is referred to next time at the time of a design, "since there is possibility that defects Fl and 
F3 will occur when the location which mounts the components kind Al at the time of a design is set to LI The design know-how 
acquired and accumulated by the design know-how acquisition approach of this example since the knowledge that it should mount in 
other locations" was acquirable is effective in order to prevent poor manufacture. 

[0066] In addition, as a record which constitutes design know-how data, as shown in drawing 12 (2), the record 1214 (namely, record 
which holds a "cure", holds its cure post to the data 1 storing field 1205, and holds the contents of a cure to the data 2 storing field 
1206 to the property classification storing field 1202, respectively) about a cure may be added. 

[0067] here, with the contents of a cure, it can set in the design know-how of "mounting in other locations since there is possibility that 
defects Fl and F3 will occur when the location which mounts the components kind Al at the time of a design is set to LI " - "-- others 
-- it mounts in a location — " — it corresponds. [ of the above ] In order to support the youth designer who does not understand the 
contents of a cure with "the defect generating inclination for every substrates and components", it is desirable to add the contents of a 
cure in this way. 

[0068] The example of the addition approach of the cure record to design know-how data is shown in drawing 13 . If addition of a cure 
record is directed, first, the design know-how acquisition section 1 1 reads the design know-how database 1200 created by step 104 
from a magnetic disk drive 201 (step 1301), secures the storing field 1214 of the cure record to add, and stores a "cure" in the property 
classification storing field 1 202 of this field 1 2 1 4. 

[0069] Its FB post which the design know-how acquisition section 1 1 detected its post related to the components and substrate 
property, and defect phenomenon of design know-how data for addition, i.e., its post which should feed back design know-how, (it is 
hereafter called its FB post) with reference to its FB post database 1300, and was detected to the data 1 storing field 1205 of the 
secured field 1214 next is stored (step 1302). 

[0070] Its FB post database 1 300 used here has the composition that its cure post storing field 1401 was matched with the same 
property classification storing field 1402 and same property name storing field 1403 as a design know-how database, as shown in 
drawing 14 . The numeric value of 0 or 1 is stored in its cure post storing field 1401 for every post of its. "0" means that there is no 
relation in a property and its post, and that "1" has relation in this example. Therefore, the record of the 1st line in the example shown 
in drawing 14 shows "design 2G relate to the quality of the material of a substrate property." That is, the quality of the material shows 
that a certain decision is made by design 2G. In addition, retrieval of a database 1 300 is omitted and you may make it receive the input 
from the keyboard of your post at the following step 1303. In this case, it is not necessary to prepare one's FB post database 1300 of 
this beforehand. 

[0071] Next, the design know-how acquisition section 1 1 display the defect generating inclination data registered into the design 
know-how data for addition, and its FB post its detected in step 1302 on a display 206, receive the input of the contents of a cure and 
store the acquired contents of a cure in the data 2 storing field 1206 of the field 1214 secured in step 1301 ( step 1303). The input 
screen displayed in this step 1303 is equipped with the field where the defect generating inclination 1501 and their FB post 1502 were 
displayed, and the field 1503 which receives the input of the contents of a cure as shown in drawing 15 (1). The input to the contents 
input area 1503 of a cure is received through a keyboard 204. In addition, you may make it display the input screen shown in drawing 
11(2). 

[0072] D. The procedure of the design know-how presentation processing design know-how presentation section 12 is shown in 
drawing 16 . If presentation of design know-how is directed through the auxiliary input means 204, the design know-how presentation 
section 12 will be started. 

[0073] The design know-how presentation section 12 receives the input of the property of a substrate or components and characteristic 
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value used as a search key, and retrieval conditions through the auxiliary input means 204 first (step 1601). In this example, the input 
of two or more search keys was made receivable. The example of a search key input screen which the design know-how presentation 
section 12 displays on an image display device 206 in this step 1601 is shown in drawing 17 (1) and (2). This search key input screen 
is equipped with the selection field 1701 of property classification, the input area 1702 of a characteristic value, the selection field 
1703 of retrieval conditions, and the selection field 1704 of the retrieval range. 

[0074] In this example, if the property classification selection field 1701 is clicked as shown in drawing 17 (1), the design know-how 
presentation section 12 will display the window 1705 which displays the candidate of property classification, if either of the candidates 
who was displayed is clicked, the window 1706 which enumerates this candidate's properties will be displayed, and assignment of a 
property will be received. Moreover, if the characteristic value input area 1702 is clicked, the design know-how presentation section 
12 will receive the input of a characteristic value through a keyboard. If the retrieval condition selection field 1703 is clicked, the 
design know-how presentation section 12 will display the window 1706 which displays the candidate of retrieval conditions, and will 
receive selection of the candidate who displayed. 

[0075] "Including -", it is retrieval conditions and they show the retrieval range of a characteristic value here. [ the "following", the 
"above", "full coincidence", ] The retrieval range-selection field 1704 is a field which receives selection of whether all the stored 
design know-how data are set as a retrieval target, or to make it only the design know-how data with which the contents of a cure are 
registered. This is prepared only with the defect generating inclination for the designer who does not know what should be carried out 



[0076] In addition, you may make it display the screen shown in drawing 1717 (2) instead of the screen of drawing 17 (1). In this case, 
the design know-how presentation section 12 will display the retrieval conditioning window 1709, if the key input prompt field 1708 is 
clicked. The selection field 1701 of property classification, the input area 1702 of a characteristic value, and the selection field 1703 of 
retrieval conditions will start retrieval using this search key, if it is prepared in this window 1708, and the design know-how 
presentation section 12 receives the input to these fields like an above-mentioned case, and considers as a search key and the retrieval 
directions field 1710 is clicked. 

[0077] The screen shown in this drawing 17 (2) is further equipped with the extraction range input area 171 1 for receiving the input of 

similarity, one's FB post, etc. If similarity is inputted here, in processing [ in / in the design know-how presentation section 12 / the 

following step 1602 ], similarity will extract the design know-how data which are the inputted value. Moreover, if characteristic 

values, such as their FB post, are inputted, the design know-how presentation section 12 will make applicable [ in the following step 

1 602 ] to retrieval only what includes the characteristic value among the design know-how data of the retrieval range. 

[0078] A characteristic value [ in / the whole design know-how data of the retrieval range where the design know-how presentation 

section 12 was specified next / these data ], And (several 6) it computes, similarity with the inputted characteristic value — the 

following formula (several 5) - Let at least the design know-how data of Similarity A and Similarity B whose either is 1 (it is the 

value when similarity is inputted in step 1601) be design know-how data of a similar substrate. 

[0079] 

[Equation 5] 

mmmA= (^^-t^ufc^ago / (8>m*-<Dm - ms) 

[0080] 
[Equation 6] 



[0081] In addition, that Similarity A is 1 shows that all search keys are contained in the property registered into the design know-how 
data, and that Similarity B is 1 shows that all the properties registered into the design know-how data are included in a search key. 
[0082] Thus, the design know-how presentation section 12 which detected the design know-how data of a similar substrate displays 
this detected data on the image display means 206 (other output means may be used) (step 1 603). The example of a design know-how 
presentation screen outputted in this example at this time is shown in drawing 18 . This design know-how presentation screen is 
equipped with the search key viewing area 1 801 , the viewing area 1 802 of the design know-how data which it is as a result of 
retrieval, and the retrieval range viewing area 1 803 that displays the selection result by the retrieval range-selection field 1704. 
[0083] According to this example, the design know-how in a similar substrate can be acquired only by inputting a property, and a 
characteristic value and retrieval conditions as a search key. Therefore, when it can obtain before designing the design know-how for 
preventing poor manufacture, for example, components will be selected, and a defect checks the defect generating inclination of the 
generated components, the design approach of examining alternative components can be drawn [ if the approach of this example is 
used by the design initial stage, ] up. 

[0084] In addition, although it made to include all the properties that all search keys are contained in the registered property, or were 
registered into the search key into similar conditions in this example, this condition may be changed suitably. For example, as long as 
Similarity A or Similarity B is beyond a predetermined value, it supposes that it is similar and may be made to make it the candidate 
for a display in step 1603. In this case, it is desirable to display the value of similarity on a design know-how presentation screen. 
[0085] E. The procedure of the poor defect generating prediction processing generating prediction section 13 is shown in drawing 22 . 
If generating prediction of a poor product is directed through the auxiliary input means 204, the defect generating prediction section 13 
will be started. The defect generating prediction section 13 reads the design know-how database 1200 to design know-how data for the 
assembly information on the product for prediction from the assembly information database 600 first, respectively (step 2201). In 
addition, the assembly information database 600 contains the record which consists of information 601-605 about a substrate, and the 
record which consists of information 606-6 1 3 about the components for every components mounted, as shown in drawing 6 . 
[0086] Next, the defect generating prediction section 13 searches the record of the assembly information which is in agreement with 
these data for every design know-how data, a check resulting table is created, and the defect inclination ID of design know-how data 
for coincidence of a record to have been detected, and the record count by which the coincidence in the design know-how data was 
detected are stored (step 2202). In addition, the check resulting table 2400 is a table equipped with the storing field 2401 of the defect 
inclination ID, and the storing field 2402 of the number of coincidence which is the number of the congruous records, as shown in 
drawing 24 . Moreover, it is the record with which what has the record of the assembly information which is in agreement with design 
know-how data the same as the substrate and components property registered into the design know-how data among the records 
contained in the assembly information database of the product for prediction was registered. 

[0087] In this step 2202, the processing performed for every design know-how data of all by which it registered with the design know- 
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how database is explained in full detail. 

[0088] First, it inspects whether the substrate property of the defect generating prediction section 13 included in design know-how data 
corresponds with the substrate property included in the assembly information on a processing object. Here, if the substrate property is 
not included in design know-how data, it is judged that a substrate property is always in agreement. If a substrate property is not in 
agreement, the defect generating prediction section 13 ends processing of the design know-how data. If a substrate property is in 
agreement, it will inspect whether the property of the defect generating prediction section 13 registered into it corresponds with the 
components property included in design know-how data for every record of the components contained in the assembly information on 
a processing object. Here, if the components property is not included in design know-how data, it is judged about all the components 
records of this assembly information that a components property is in agreement If there is no components record whose components 
property corresponds, the defect generating prediction section 13 will end processing of the design know-how data. If there is a 
components record whose components property corresponds, the defect generating prediction section 13 stores the defect inclination 
ID of the design know-how data in the defect inclination ID storing field 2401 of the check resulting table 2400, and stores the number 
of the congruous components records in the number storing field 2402 of coincidence. 

[0089] The example of retrieval in this step 2202 is explained using drawing 23 . Here, the defect inclination ID uses the design know- 
how data 2301 a "components kind QFP-component-side A-> bridge" by "3." In addition, the record [ data / this ] <defect inclination 
ID:1, property classification: components property, and property name: "a components kind", characteristic value: "QFP">, The record 
<defect inclination ID: 1, property classification: components property, and property name: "a component side", characteristic value: 
" A">, It consists of the record <defect inclination ID: 1 and property classification: "a defect phenomenon", defect phenomenon: "a 
bridge">, and the design know-how "the defect phenomenon bridge" has occurred" is expressed in the product which mounted the 
components of "components kind QFP in the component side A. 

[0090] In step 2202, since the substrate property is not included, the defect generating prediction section 1 3 searches the components 
records 2302 and 2303 of the same contents as the components property "the components kind QFP-component side A" of this design 
know-how data from the components record group of the assembly information database 600. In the example shown in drawing 23 , 
since there are two affairs, the number of coincidence in the design know-how data of this defect inclination ID "3" is set to "2." 
[0091] Finally, from the contents registered into the check resulting table 2400, and the design know-how data read at step 2201 , the 
defect generating prediction section 1 3 creates a defect's chart where generating is predicted, and outputs it to an image display device 
206 (or other output means) (step 2203). The example of the prediction display screen outputted here is shown in drawing 25 . This 
prediction display screen is equipped with the field 2501 which displays the group figure number 601 read from the assembly 
information database 600, the field 2502 which displays the number of the design know-how data with which coincidence of a record 
was obtained (namely, line count of the check resulting table 2400), and the field 2502 which displays the contents of the design 
know-how data with which coincidence of a record was obtained. In this example, the defect phenomenon registered into design 
know-how data, a substrate property, a components property, significance, their FB post and the contents of a cure, and the number of 
the congruous records are displayed on this field 2502. 

[0092] It becomes possible to take a cure suitably by this approach, according to that prediction, since a designer, a production process 
manager, etc. can acquire the generating prediction information on poor manufacture before manufacture of a product, if the 
generating prediction check of poor manufacture is performed at the time of packaging-design tenriination. 

[0093] In addition, although all the design know-how data registered into the design know-how database 1 200 are checked at step 
2202 of this example, you may make it check only the design know-how data with which the contents of a cure are registered. 
Moreover, you may make it receive the directions input of whether all data are set as a check target, or to make it the data with which 
the contents of a cure were registered as well as the processing in step 1601 of the design know-how presentation section 12. 
[0094] F. The procedure of management / cure exchange processing management / cure exchange section 14 is shown in drawing 26 . 
If exchange of management and a cure is directed through the auxiliary input means 204, management / cure exchange section 14 will 
be started. In addition, in case management / cure exchange function is used, computer-aided design is beforehand connected to the 
terminal (not shown) installed in each of its FB post by the communication line (not shown). 

[0095] Management / cure exchange section 14 reads design know-how data from the design know-how database 1200 (step 2601), 
receives assignment of a display format through the auxiliary input means 204, is the specified format and outputs design know-how 
data to an image display device 206 (or other output means) (step 2602). 

[0096] In this example, the data format displayed in this step 2602 is two kinds of the contents input screen of a cure (it illustrates to 
drawing 15 (1) or (2)) displayed by the design know-how acquisition section 1 1 in step 1303, the same contents display screen of a 
cure of a format, and the defect number-of-cases display screen of a graph format. 

[0097] If a graph format is directed, in this step 2602, management / cure exchange section 14 will receive the input for a total, and 
will total and carry out graphical representation of the defect number of cases for all properties and every properties registered for the 
design know-how data applicable to the inputted candidate for a total. 

[0098] The defect number-of-cases display screen of the graph format displayed here is equipped with the graphical representation 
field 2700 and the display change field 2701 as shown in drawing 27 . If this display change field 2701 is clicked, management / cure 
exchange section 14 will display the window 2702 which displays the candidate of property classification, and will receive a 
candidate's selection. If one of candidates is chosen, management / cure exchange section 14 will display the window 2703 which 
displays the candidate of a property according to the property classification, and will receive a candidate's selection. If termination of 
an input is directed here, management / cure exchange section 14 will display a selected property classification on the display change 
field 2701, and will make applicable to a total the design know-how data with which the property classification was registered. 
Moreover, if one of property candidates is chosen, management / cure exchange section 14 displays the window 2704 which displays 
the candidate of a characteristic value according to the property, will receive a candidate's selection, will display the property and the 
characteristic value according to the selected candidate on the display change field 2701, and will make applicable to a total the design 
know-how data with which the property and characteristic value were registered. 

[0099] According to the defect number-of-cases display screen of this graph format, the defect generating inclination in a specific 
property can be grasped. For example, in the example shown in drawing 27 , the defect generating inclination "for 50 poor bridge to be 
generated as the components species Bl carried in the substrate of 90% of packaging density" is known. 
[0100] Like the contents input screen of a cure shown in drawing 15 (1) or (2), although the contents display screen of a cure is 
equipped with the defect generating inclination viewing area 1501 and its FB post viewing area 1502, it is equipped with the field 
where the contents of a cure are displayed instead of the contents input area 1503 of a cure. The management / cure exchange section 
14 displays the contents of all the design know-how data with which their FB post its registered into the design know-how database 
1200 and the contents of a cure were registered on a defect generating inclination viewing area 1501, and displays its FB post and the 
contents of a cure which received selection of design know-how data and were registered into selected design know-how data on its 

http://wvwv4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 7/18/2005 



JP, 10-275 168, A [DETAILED DESCRIPTION] 



Page 10 of 10 



FB post viewing area 1 502 and the contents viewing area of a cure. 

[0101] According to this contents display screen of a cure, the defect phenomenon which the combination for every property causes 
can be grasped. For example, in the example shown in drawing 15 (1), the defect generating inclination "for 30 non-solder to be 
generated at the upper left of [ mounting position ] the components kind IC at 70% of packaging density" is known. 
[0102] Next, if it is directed that management / cure exchange section 14 receives the input of directions through the auxiliary input 
means 204, and cure directions are carried out (step 2603), it will notify the contents of design know-how data to its FB post its 
registered into these data through a communication line (not shown) (step 2604). The design know-how data notified here are all 
design know-how data that will be equipped with their FB post and the contents of a cure which were held at the design know-how 
database 1200 if it is [ defect number-of-cases display screen ] under display, and if they are [ contents display screen of cure ] under 
display, they are design know-how data with which their FB post and the contents of a cure are displayed on this screen (that is, 
chosen in step 2602). 

[0103] It becomes possible to be able to use a design know-how database for production process management and cure workmanship 
instruction, and to perform quick cure workmanship instruction to one's responsibility post by this management / cure exchange 
section 14, at the time of a prototype phase or mass production. 

[0104] G. According to effectiveness this example of this example, the design know-how for preventing poor manufacture can be 
extracted from a defect's track record data generated in the production process, and the assembly information data of a product, and the 
database which accumulated the information on design know-how can be built automatically. Therefore, users, such as a designer of 
degree product, can do learning of the design know-how easily by referring to this created design know-how database. For this reason, 
according to this example, the design know-how of a similar product can be acquired before a product design, and defect generating of 
a product can be predicted based on the assembly information data and the design know-how database which were designed after the 
design. Moreover, since the computer-aided design of this example can notify design know-how data (namely, defect generating 
inclination) to its related post, according to the system of this example, it can perform workmanship instruction of the cure to the 
defect predicted easily to its related post. 

[0105] The design know-how database created in the <example 2> example 1 can be used in a CAD (computer-aided design) system. 
This example explains the CAD system which refers to this design know-how database taking the case of application to printed circuit 
board design business. 

[0 1 06] An example of printed circuit board design business is explained using introduction and drawing 19 . A printed circuit board 
design is divided roughly into a system design, a circuit design, and a packaging design. In a system design (step 1902) and a circuit 
design (step 1903), creation of a circuit diagram and the decision of use components are made based on a product plan (step 1901). 
The circuit diagram and use components which were designed serve as input data of the CAD system in a packaging design (step 

1904) . In a packaging design (step 1904), arrangement' of components and the design of wiring are performed based on a circuit 
diagram. After packaging-design termination, a design result is outputted as an assembly drawing and assembly information (step 

1905) , and is used for the workmanship instruction to printed circuit board mounting Rhine. 

[0 1 07] The CAD system of this example is an information processor which has the same hardware configuration as the computer- 
aided design of an example 1 . It has the product specification database 191 and the components database 192 holding the product 
specification data and components data which were created by external storage 201 in the product plan, the system design, and the 
circuit design (steps 1901-1903). Furthermore, it has the design CAD database 193 holding the design CAD data created in the circuit 
design (step 1903), the design know-how database 1200 holding design know-how data, and an assembly information database for 
holding assembly information. 

[0108] in addition, the polarity to which the components data 192 express polar existence as the use components name 2101, the 
components kind 2102 showing the class of components, and the mounting gestalt 2103 showing a mounting method as shown in 
drawing 2 1 -- it is data required for the packaging design of components which consist of 2104 and a part shape 2105 showing the type 
and dimension of a configuration of components. 

[0109] In this example, this CAD system displays that design know-how data on the image display device of a CAD system, when it is 
used on the occasion of a packaging design (step 1904), the property of the substrate under design and use components is compared 
with the substrate property or components property of design know-how data and that property and characteristic value are in 
agreement. 

[0110] The flow of display processing of the design know-how in the CAD system of this example is explained using drawing 20 . 
[0111] If the signal 2003 which operates components 2002 is inputted into the CAD system terminal 2001, a CAD system will search 
the components data 1 92 and will read the components property and characteristic value of the components 2002 with which actuation 
was directed (step 2004). Design know-how data including the property, the same components property as a characteristic value, and 
characteristic value of the components 2002 which the CAD system read design know-how data from the design know-how database 
1200, and were read at step 2004 next are detected (step 2005). Then, a CAD system displays the detected design know-how data on 
the CAD system terminal 2001 as design know-how 2007 (step 2006). 

[0112] By the above approach, the designer who is the user of a CAD system can acquire the design know-how for poor manufacture 
prevention during a packaging design. In addition, in case the design know-how data which correspond in step 2005 will be detected if 
the information is added as the property (mounting position) and characteristic value (mounting coordinate) of components 2002 when 
the components under actuation have completed components arrangement, the mounting position of components can also be 
compared. 

[0113] According to this example, the product design by the CAD system can be performed, referring to the design know-how for 
preventing poor manufacture using a design know-how database. In addition, it is good also as computer-aided design which has a 
design know-how acquisition function and a CAD system combining this example and an example 1. 
[0114] 

[Effect of the Invention] According to this invention, learning of the defect generating number of cases classified by defect 
phenomenon considered to have generated in relation to the property and the characteristic value, and its property and characteristic 
value of each element which constitutes this product or this product in design know-how, i.e., the product designed in the past, can be 
carried out easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the functional block diagram of the computer-aided design of an example 1 . 

Prawing 2] It is the hardware configuration Fig. of the computer-aided design of an example 1. 

[Drawing 3] It is process drawing showing the example of printed circuit board mounting Rhine. 

[Drawing 4] It is the flow chart showing design know-how acquisition processing. 

[Drawing 5] It is the explanatory view showing the example of DS of a defect track record database. 

[Drawing 6] It is the explanatory view showing the example of DS of an assembly information database. 

[Drawing 7] It is the explanatory view showing a part-shape type example. 

[Drawing 8] defect inclination extract processing is shown - it flows and comes out. 

[Drawing 9] It is the explanatory view showing the example of DS of a defect number-of-cases table. 

Prawing 10] It is the explanatory view showing the example of DS and the example of edit of a poor components number-of-cases 
table and the poor defect generating inclination table classified by group. 

Prawing 11] It is the explanatory view showing the example of DS and the example of edit of a substrate and the defect generating 
inclination table classified by components property. 

Prawing 12] It is the explanatory view showing the example of DS of design know-how data 
prawing 13] It is the flow chart showing attached processing of the contents of a cure. 
prawing 14] It is the explanatory view showing the example of DS of one's FB post database. 
Prawing 15] It is the explanatory view showing the example of the contents input screen of a cure. 
Prawing 16] It is the flow chart showing design know-how presentation processing. 
Prawing 17] It is the explanatory view showing the example of a search key input screen. 
prawing 18] It is the explanatory view showing the example of the design know-how display screen. 
Prawing 19] It is process drawing showing the example of printed circuit board design operating. 
prawing 20] It is the flow chart showing design know-how display processing in a CAD system. 
Prawing 21] It is the explanatory view showing the example of DS of components data. 
prawing 22] It is the flow chart showing defect generating prediction processing. 

Prawing 23] It is the explanatory view showing retrieval processing of the design know-how data in the defect generating prediction 
section. 

Prawing 24] It is the explanatory view showing the example of DS of a check resulting table. 
Prawing 25] It is the explanatory view showing the example of a defect generating prediction screen. 
prawing 26] It is the flow chart showing management / cure exchange processing. 

prawing 27] It is the explanatory view showing the example of the defect number-of-cases display screen of a graph format. 
Pescription of Notations] 

10 - Computer-aided design, 1 1 - The design know-how acquisition section, 12 - Design know-how presentation section, 13 - The 
defect generating prediction section, 14 -- Management / cure exchange section, 191 — Product specification database, 192 — A 
components database, 193 -- A design CAD database, 194 - Assembly drawing, 201 - A magnetic disk drive, 202 - A processor, 203 
- Floppy disk, 204 [ - Defect track record database, ] - A keyboard, 205 - A printer, 206 - A display, 500 600 - An assembly 
information database, 900 — A defect number-of-cases table, 1010 — Poor components number-of-cases table, 1020 [ - One's FB post 
database, 2001 / — A CAD terminal, 2400 / — Check resulting table. ] — The poor defect generating inclination table classified by 
group, 1 100 - The defect generating inclination table classified by substrate property, 1200 — A design know-how database, 1300 
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